
INTRODUCTION

did not invent penicillin. Nature did that. I only
discovered it by accident” Alexander Fleming. The
invaluable discovery of penicillin in 1928 proved to

be one of the most outstanding scientific discoveries in
medicine, successfully treating various infections. Since
then, hundreds of natural, semisynthetic, and synthetic
antibiotics have been identified.1

However, the prevalent and extensive use of antibiotics
over the past 80 years has led to the emergence of
microorganisms or superbugs which are tolerant to certain
antibiotics, leading to failure in treating infectious diseases,
including life-threatening conditions.2 Globally, between
2000 and 2015, a 91% rise in the consumption of critically
important antibiotics was documented and this trend has
not ceased.3

Although Antimicrobial drug resistance (AMR) is a
natural phenomenon that was first observed in the early
1940s4, nevertheless it has only intensified by the misuse
of antimicrobials over the years. AMR has now been
identified as one of the greatest threats to human life globally,
and an even bigger menace for developing countries resulting
in daunting treatment failures of basic infections, financial
loss, prolonged treatment, and even death.5,6

In dentistry, prescribing antibiotics is typically empirical,
since culture and susceptibility tests are not routinely
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conducted, therefore broad-spectrum antibiotics are widely
prescribed.7 Even though, undergraduate dental students
are taught, that most oral infections may be treated
operatively or surgically. Nevertheless, dentists worldwide
are prescribing millions worth of antibiotics every year.
The literature suggests a significant contributing factor in
the selection of resistance may be the unnecessary use of
antibiotics in dentistry.8

Therefore, it does not come as a surprise that resistance
is present in the oral flora.9 Evidence demonstrates that the
presence of resistance in oral flora is a global problem. In
Pakistan, bacterial resistance has been well documented in
several studies conducted over a decade. An increasing
trend of Gram-negative organisms' resistance was recognized
with extended-spectrum beta-lactamases (ESBLs) being a
major concern.10 Oral commensals associated with specific
dental infections such as α-hemolytic streptococci and
gram-negative anaerobes, such as members of the genus
Prevotella, appeared in the majority of studies reviewed,
show strains resistant to a range of antibiotics used
commonly in dentistry.9

Several qualitative studies have revealed multi-layered
aspects linked to non-rational and irresponsible antibiotic
prescribing.3 Broadly, the factors responsible for injudicious
prescribing practice stem from doctors' knowledge and
perception, demographics of the patient, malpractice by
pharmacies, misleading advertisements, economic benefits
offered by pharmaceutical representatives, or the regulatory
environment in the country.11,12,5,10

Enforcing regulations, and addressing prescribing and
dispensing practices have been principal points of strategies
to decrease antimicrobial usage for many years.10 Although
several small-scale studies have been conducted in Pakistan
suggesting gaps in awareness of appropriate antibiotic use10,
however, there is a lack of data on the current status of
dental professionals' understanding of the factors that
influence antimicrobial resistance in their clinical practice.13

METHODOLOGY

A cross-sectional study was conducted from January 2022
to March 2022 for a period of 3 months and approval
was sought from Institutional Review Board (IRB)
(Ref# IMDC/DS/IRB/217). Surveyed dental practitioners
included registered consultants, demonstrators, and
postgraduate residents. Non-practicing dentists and those
with less than 1 year of experience were excluded from the
study.

A personalized electronic Likert scale questionnaire
was self-constructed on google forms, and content validity
was assessed by five panelists including 2 medical

educationists and three senior dental consultants. After the
panelists' assessment and responses were received, changes
were made to the questionnaire. The items which were
repetitive, ambiguous, or showed less relevance were excluded
from the questionnaire. It was then piloted on 30 general
dentists and Cronbach's alpha coefficient was calculated as
0.79.

A sample size of 186 was calculated by taking 86% of
the population proportion of dental practitioners who agreed
that antimicrobial drug resistance is a global threat with
absolute precision of 0.1 at a 95% confidence level.14 To
compensate for any incomplete/incorrectly filled
questionnaires the sample size was increased to 20% and
the questionnaire was distributed to 223 dental practitioners
via email and WhatsApp. The response rate was n=207.
After excluding the incomplete responses, the final analysis
was performed on 196 questionnaires. Informed consent was
taken from each participant.

The first section of the questionnaire comprised of biodata
including age, gender, designation, and years of experience.
The second section encompassed major factors related to
doctors, patients, pharmaceuticals, and law and legislature
and was labeled as "domain". These domains included related
to the knowledge and prescription of antibiotics by dental
practitioners, patients' misuse of antibiotics, pharmaceutical
endorsements/ incentives, insufficiencies in law, and over-
the-counter (OTC) sales. At the end of each domain, the
participants were inquired about the most contributing factor
which affected the clinical practice of dentists via an open-
ended question.

Data from complete questionnaires were entered in the
statistical software SPSS v-22 and descriptive analysis was
carried out. The quantitative variable such as age was reported
as mean ± standard deviation. The qualitative variables like
the perception of antimicrobial resistance and the opinion
of the dental practitioners about the most affecting factor in
their clinical setup were reported as frequencies and
percentages. Further, the extended bar chart, table, and
infographics were used to report the findings.

RESULTS

The study included a total of 196 dental practitioners,
out of which 66 (33.7%) were males and 130 (66.3%) were
females. The age was distributed as mean ± standard
deviation=29.41 ± 5.43, min=21, and max=52 years. The
perception of the dental practitioners regarding the factors
affecting the over-prescription of antibiotics was recorded
on a 5-point Likert scale ranging from strongly agree to
strongly disagree. The participant's clinical experience ranged
from 1-10 years and its further distribution is shown in fig.1.
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The level of agreement of the participants for factors affecting
the over-prescription of antibiotics in all domains (Doctor,
Patient, pharmaceutical, law, and legislature) is shown in
table 1.

For the overall evaluation of the agreement level of the
participants, the responses strongly agreed and agreed were
merged into one category "agreed". Similarly, strongly
disagreed and disagreed were merged into "disagreed". The
factors in each domain, based on the participants' response
i.e., agreed are listed in descending order (Figure 2). The
factors showing the highest percentage of agreement were

"lack of patient awareness regarding use of antibiotics"
n=190 (96.9%), "Over the counter availability" and "self-
medication" n=187 (95.4%).

Further, the participants were inquired about the most
contributory factor in their clinical setup, and their opinions
were stratified within each domain. The percentage
distribution is shown in figure 3.

In the doctors' domain, improper guidelines for antibiotic
prescription n=38/196(19.4%) followed by patient satisfaction
n=33/196(16.8%), and lack of knowledge n=30/196 (15%)
tops the list of factors. However, in the patient's domain,
most participants agreed that self-medication n=53/196(27%)
and lack of awareness n=43/196(21.9%) were influencing
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Figure 1:The distribution of participants’ experience (n=196)

Table 1: The level of agreement of the participants affecting
over-prescription of antibiotics (n=196)

Figure 2: Overall top ten factors affecting over-prescription of antibiotics
based on participants' responses (strongly agree/agree)

Figure 3: The contributing factor in the clinical setup of the participants
with respect to the experience



factors. In the pharmaceutical domain, increase brand
endorsement n=64/196(32.7%) and incentive/pressure from
pharmaceutical companies n=58/196(29.6%) were considered
important factors in over-prescription. Lastly, in the law and
legislature domain, the majority of the participants believed
that the lack of public awareness programs in the country
n=76/196(38.8%) is mostly responsible for over-prescription
of antibiotics.

DISCUSSION

Change in the era from focal infection to periodontal
medicine has inclined dentists towards prescribing antibiotics
in oral infections lately. Chairside management of most of
these lesions usually renders antibiotic intervention
unnecessary and it is pivotal for general dentists to understand
the dynamics and impact of antibiotic resistance.
To initiate a change, it is important to first know the perception
of the practicing dentists about factors responsible for
antibiotic misuse as well as identify which factors are most
contributory to their clinical practice. This survey provides
insight into general dentists' understanding of the over-
prescription of antibiotics with a specific focus on the factors
contributing to antibiotic resistance in their clinical practice.

The perception of the general dentists in this survey
leading to AMR is multifactorial. The most agreed-upon
factors leading to AMR were a lack of patient awareness
regarding the overuse of antibiotics, OTC availability, and
self-medication.

Data from developing and underdeveloped countries
highlight poor management of community-based programs
and implementation of national drug policies regarding OTC
medication.17

In the present study, most of the general dental
practitioners agreed, that overall factors leading to AMR
were patient-related, of which the highest agreement was
seen for lack of patients' awareness and self-medication.
Extensive literature has reinforced that these two are
significant factors in the escalation of the AMR
phenomenon.15,16

Lack of dentists knowledge regarding AMR and improper
guidelines for antibiotic prescription was agreed upon by
74-78% of dentists, which is consistent with studies done in
multiple cities across the country.18,19 According to a recent
survey, it was concluded that the increasing AMR crisis is
a result of antibiotic-seeking behavior owing to the financial
constraints of patients. Although the sale of un-prescribed
antibiotics is prohibited by the national drug policy of
Pakistan, on the contrary, every individual in the country
has convenient access to antibiotics that are sold as OTC
medicines.17

A few studies originating from the UK have found
'Patient's influence' as one of the main factors resulting in
the overuse of antibiotics. In an umbrella review, W.Thompsan
et al concluded that antibiotic-seeking behaviors, patient's
attitude and knowledge towards antibiotics, and will to accept
operative dental procedure influences over-prescription.16

The participants were also inquired about the leading
factors influencing the over-prescription of antibiotics in
their private clinics. The majority of the clinicians were
drawn towards prescribing antibiotics due to improper
antibiotic guidelines, their lack of knowledge, and patients'
satisfaction. Only 3% (n= 3/156) of the practitioners claimed
that none of the factors influence their prescription practice.
 A study done in Lahore, one of the cosmopolitan cities,
found that general physicians lacked the knowledge regarding
basic epidemiology of AMR, anti-microbial stewardship, or
any national or foreign guidelines while prescribing
antibiotics.18

In this study, a high percentage of dentists felt that
patients reporting to their clinics lacked awareness regarding
the overuse of antibiotics and tend to self-medicate. A
systematic review reported an overall prevalence of 42.64%
for self-medication in the WHO Southeast Asian region.
One of the main reasons for self-medication among
communities was the belief, that they can successfully
manage their illnesses. Other reasons reported were inadequate
health facilities and economic instability in this region.20

One important aspect leading to the self-medication of
antibiotics is the misconceptions related to their use.  David.
A et al in a study observed that both patients and clinicians
were under the perception that antibiotics can mitigate strong
symptoms of a disease and pose a minimal health risk.21

In the Pharmaceutical domain, both brand endorsement
and incentives from pharmaceutical companies were
considered to influence the antibiotic prescription pattern of
the majority of dentists. Chantal M Morel et al in a recent
study identified that brand endorsements and incentives
offered by pharmaceutical companies are one of the major
obstacles in the rationale prescription of antibiotics.22 The
alarming statistics in 2017 of AMR National action plan of
Pakistan reveals, that majority of the pharmaceutical brand
advertisements are misleading, and only nearly 15% of
promotional brochures meet the WHO criteria. Furthermore,
in this survey, the majority of the dentists were of the view
that there is a lack of public awareness programs for antibiotic
resistance and a lack of a regulatory body overseeing antibiotic
use. Some dentists also believed that there is a lack of strict
laws against antibiotic dispensation.

A survey in 2021 reports, that even though the sale of
non-prescribed antibiotics in Pakistan is prohibited by the
national drug policy (NDP), the incidence of dispensing of
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non-prescribed antibiotics in community pharmacies of
Pakistan is very high. This owes to insufficient knowledge
of legislation, and a lack of awareness of regulations/ policies
regarding OTC sales.17

LIMITATIONS AND FUTURE RECOMMENDATIONS

The study carried out had some limitations, as the data
was collected only from general dentists of Islamabad and
Rawalpindi. A country-wide study may give a holistic
perception regarding the factors leading to AMR in dentistry.
The study relied on self-reported practices, and participants
may have provided more professionally desirable answers,
resulting in an underestimation of the true picture.
In the current era of digitalization, employing Artificial
Intelligence to tackle AMR through predictive algorithms
can substantially reduce antibiotic abuse and improve
prescription practices. Similarly, an up-to-date guideline
regarding the rational use of antibiotics in a mobile application
may also be explored for dental professionals helping in
judicious clinical decisions.

Awareness programs and antibiotic stewardship is the
need of the hour. Making AMR part of a professional dental
education curriculum, training dental practitioners in public
& private setups, and encouraging the use of hospital
antibiograms can aid in curtailing antibiotic resistance.

CONCLUSION

This study concluded that dentists agreed that all factors
were responsible for escalating the AMR phenomenon. In
their clinical practice, the majority of dentists were drawn
towards prescribing antibiotics due to improper antibiotic
guidelines, lack of knowledge, and patient satisfaction. They
also reported that patients who come for dental treatment
lack awareness regarding the overuse of antibiotics and tend
to self-medicate. Dentists also accepted that both brand
endorsement and incentives from pharmaceutical companies
tend to influence their antibiotic prescription practice.
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